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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a technology capable of reducing 
weight of a brake disc and capable of restraining a cost. 
SOLUTION: This brake disc 30 is composed of a brake disc body 35 
composed of a titanium alloy and inner and outer braking parts 40 and 42 
composed of stainless steel joined to both surfaces 36a and 36b of the brake 
disc body 35 by a brazing method. The braking parts 40 and 42 can be easily 
joined to both surfaces 36a and 36b of the brake disc body 35. 
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[Claim(s)] 

[Claim l] the body of a brake disc which consists of a titanium alloy or an aluminium alloy, and the braking 
section which consists of an iron system ingredient joined to both sides of this body of a brake disc by the 
soldering method - since " the brake disc characterized by becoming. 

[Claim 2] the body of a brake disc which consists of a titanium alloy or an aluminium alloy, and the braking 
section which consists of an iron system ingredient joined to both sides of this body of a brake disc by the 
soldering method since - the brake disc which is a brake disc attached in the becoming motor bicycle, and 
is characterized by attaching in a wheel hub where a difference is prepared in the thickness of the braking 
section of said pair. 



[Translation done.] 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the brake disc to which pushes a brake friction pad and 

damping force is applied. 

[0002] 

[Description of the Prior Art] The disk brake for motor bicycles pushes a brake friction pad against both 
sides (braking section) of a brake disc, and applies damping force to a brake disc. In order to attain 
lightweight-ization in a brake disc, there are some which formed the body of a brake disc by the lightweight 
member, and formed the braking section of the both sides by the member with big coefficient of friction. 
[0003] JP,8-226478,A "a disk brake" is known as a brake disc which attained lightweight-ization. This 
technique makes both sides of a brake disc fix friction material, and forms a braking side in them. It 
becomes possible to form a brake disc with a lightweight aluminium alloy by forming a braking side by 
friction material, and lightweight-ization of a brake disc can be attained. In this invention, thermal 
spraying and by applying, a braking side is formed and the thickness of a braking side is set to about 10*20 
micrometers in friction material. However, depending on the class of brake disc, a thicker braking side is 
needed. 

[0004] It considers as the brake disc which thickened friction material, for example, JP,942339,A"the brake 
disc which consists of a compound metal layer" is known. This technique carries out explosive welding of the 
alloy steel to both sides of aluminum. However, alloy steel is put on aluminum, a suitable quantity of an 
explosives is put on alloy steel through shock absorbing material, the complicated process of exploding the 
end with a detonator is needed, and an explosive welding method will become high in cost. 
[0005] Moreover, it considers as the brake disc which thickened friction material, and the utility model 
registration No. 2557898 official report "a disk rotor" is known. Between the metal plates of the pair which 
forms both sides of a disk rotor, this technique arranges the plate which consists of carbon fiber reinforced 
composite materia, and unifies the metal plate and plate of a pair by the rivet. However, in order to unify 
the metal plate and plate of a pair by the rivet, caulking ****** is needed for the metal plate and plate of a 
pair in the process which opens two or more through tubes, respectively, and two or more rivets. In addition, 
components mark also increase and this causes a cost rise. 
[0006] 

[Problem(s) to be Solved by the Invention] As mentioned above, at a Prior art, there was no practical 
technique suitable for the mass production method for joining a titanium alloy or an aluminium alloy, and 
an iron system ingredient. Moreover, in the rivet conjugation method by the utility model registration No. 
2557898 official report, the manufacturing cost of a brake disc increases in the explosive welding method 



list by JP,9-42339,A, and it is asked for the manufacturing technology replaced at this. 

[0007] Then, the purpose of this invention is to offer the technique in which lightweight-ization of a brake 

disc can be attained by joining a titanium alloy or an aluminium alloy, and an iron system ingredient, and 

cost can be held down. 

[0008] 

[Means for Solving the Problem] the body of a brake disc with which claim 1 of this invention consists of a 
titanium alloy or an aluminium alloy in order to attain the above-mentioned purpose, and the braking 
section which consists of an iron system ingredient joined to both sides of this body of a brake disc by the 
soldering method - since - it is characterized by becoming. 

[0009] Conventionally, it was lightweight and there was no practical technique suitable for the mass 
production method for joining the titanium alloy or aluminium alloy, and iron system ingredient of high 
intensity. Then, this invention was lightweight, and formed the body of a brake disc with the titanium alloy 
or aluminium alloy of high intensity, and it realized joining the braking section of a different kind which 
becomes both sides of the body of a brake disc from an iron system ingredient by the soldering method. A 
titanium alloy and an aluminium alloy are ingredients [ that it is lightweight and high intensity ], and can 
attain lightweight-ization of a brake disc. Moreover, the braking section was made the configuration joined 
by the soldering method. Only by melting on both sides of wax material between the braking section and the 
body of a brake disc, the braking section is easily joinable to the body of a brake disc. 

[0010] the braking section which consists of an iron system ingredient which joins claim 2 to both sides of 
the body of a brake disc which consists of a titanium alloy or an aluminium alloy, and this body of a brake 
disc by the soldering method - since " it is the brake disc attached in the becoming motor bicycle, and is 
characterized by attaching in a wheel hub, where a difference is prepared in the thickness of the braking 
section of said pair. 

[0011] The body of a brake disc was formed with the titanium alloy or the aluminium alloy, and the braking 
section which becomes both sides of the body of a brake disc from an iron system ingredient was joined by 
the soldering method. It is an ingredient [ that a titanium alloy and an aluminium alloy are lightweight and 
high intensity ], and it becomes possible to attain lightweight-ization of a brake disc, where brake 
performance is maintained. Moreover, the braking section was made the configuration joined by the 
soldering method. Only by melting on both sides of wax material between the braking section and the body 
of a brake disc, the braking section is easily joinable to the body of a brake disc. 

[0012] Here, when a brake disc is attached in a motor bicycle, as compared with the field by the side of a 
wheel, it is known for the brake disc that and it will fully be easy to touch. [ the field of a wheel and the 
opposite side ] [ of transit ] For this reason, in case damping force is applied to a brake disc, the temperature 
of the braking section by the side of a wheel becomes higher than the temperature of the braking section of 
a wheel and the opposite side. Since coefficient of friction will fall if temperature becomes high, it is 
important for the braking section to make temperature of each braking section regularity. 



[0013] In order to implementatiorrize this, the difference was prepared in the thickness of the braking 
section of a pair, for example, the braking section of the thicker one was attached in the wheel side of a 
motor bicycle, and the braking section of the thinner one was attached in the outside which touches in the 
style of transit. The heat generated by thickening the braking section by the side of a wheel when damping 
force was applied is absorbed so much inside the braking section. For this reason, the temperature of the 
braking section of the temperature of the braking section by the side of a wheel, a wheel, and the opposite 
side is kept the same. Therefore, coefficient of friction of the braking section of coefficient of friction of the 
braking section by the side of a wheel, a wheel, and the opposite side can be maintained at the height of 
abbreviation regularity. 
[0014] 

[Embodiment of the Invention] The gestalt of operation of this invention is explained below based on an 
attached drawing. In addition, "before", "after", the "left", and the "right" follow in the direction seen from 
the operator. Moreover, a drawing shall be seen to the sense of a sign. 

[0015] Drawing 1 is the side elevation of the motor bicycle which adopted the brake disc (gestalt of the 1st 
operation) concerning this invention. The front fork 12 which attached the motor bicycle 10 in head-tube 
11a of the carbody frame 11 and the carbody frame 11, The handle 13 attached in the upper limit of a front 
fork 12, and the front wheel 14 attached in the lower limit of a front fork 12, The fuel tank 15 attached in 
the anterior part upper part of the carbody frame 11, and the sheet 16 attached behind the fuel tank 15, 
The power unit 17 (what combined engine 17a and change gear 17b) attached in the front end lower part of 
the carbody frame 11, It consists of a swing arm 18 attached in the posterior part of the carbody frame 11 
free [ swing ], and a rear wheel 19 equipped with the brake disc 30 while attaching in the back end of a 
swing arm 18. Hereafter, the brake disc 30 concerning this invention is explained. 

[0016] Drawing 2 is the 2-2 line sectional view of drawing 1 , and constitutes a wheel 20 from a hub 21, fork 
22, and a rim 23. Arrange this wheel 20 between swing arms 18, and a wheel 20 is attached in a swing arm 
18 free [ rotation ] through a rear axle 24. It attaches by ... (... shows plurality), a rim 23 - a tire 25 - 
attaching - the right lateral of a hub 21 - a sprocket 26 - a bolt 27 - a sprocket 26 - a drive chain (not 
shown) " applying - the left lateral of a hub 21 - a brake disc 30 " a bolt 31 - the condition of having 
attached by ... and having attached the caliper 32 in the lower limit side of a brake disc 30 is shown. 
[0017] A caliper 32 makes brake friction pads 33 and 33 counter both sides (namely, the inside braking 
section 40 and the outside braking section 42) of a brake disc 30, and is arranged while attaching in the 
body of a motor bicycle 10 (shown in drawing 1 ). Damping force is applied to a brake disc 30 by pushing the 
brake friction pads 33 and 33 of a caliper 32 against the inside braking section 40 and the outside braking 
section 42 of a brake disc 30. 

[0018] Drawing 3 is the sectional view of the brake disc (gestalt of the 1st operation) concerning this 
invention. A brake disc 30 consists of a body 35 of a brake disc which consists of a titanium alloy, and the 
inside braking section 40 and the outside braking section 42 which consists of stainless steel joined to both 



sides 36a and 36b (field 36a [ by the side of a wheel ], field 36b of a wheel and the opposite side) of this body 

35 of a brake disc by the soldering method. 

[0019] The body 35 of a brake disc is the member made from a titanium alloy which formed the ring section 

36 in board thickness tl, really formed the piece 37 of attachment in the inner circumference of the ring 
section 36 at board thickness t2, formed through tube 37a in the piece 37 of attachment, and formed field 
36b of a wheel and the opposite side in the crevice. Aluminum 6%, although it is desirable that it is an alloy 
containing a vanadium 4% component as for a titanium alloy, it is not restricted to this. The inside braking 
section 40 is joined to field 36a by the side of the wheel of the ring section 36 by the inside wax material 45, 
and the outside braking section 42 is joined to a wheel by the outside wax material 46 at field 36b of the 
opposite side. Here, the front face of the outside braking section 42 is set up flat-tapped with the front face 
of the body 35 of a brake disc. 

[0020] the inside braking section 40 - stainless steel (SUS410 as an example M) - field 36a by the side of 
the wheel of the ring section 36, and abbreviation - it forms in the same configuration. Although the board 
thickness t3 of the inside braking section 40 has 0.3-0.5 desirablemm, it is not restricted to this, the outside 
braking section 42 - stainless steel (SUS410 as an example M) - the wheel of the body 35 of a brake disc, 
field 36b of the opposite side, and abbreviation - it forms in the same configuration. Although the board 
thickness t4 of the outside braking section 42 has 0.3-0.5 desirablemm like the inside braking section 40, it 
is not restricted to this. Although the inside wax material 45 and the outside wax material 46 have the 
desirable thing of a 70% [ of activity silver solder ], i.e., silver, 28% [ of copper ], and titanium 2% component, 
they are not restricted to this. 

[0021] Drawing 4 is the top view of the brake disc (gestalt of the 1st operation) concerning this invention, 
and shows the condition of having seen the brake disc 30 from the wheel 19 (shown in drawing 2 ) side. A 
brake disc 30 consists of soldering the ring-like inside braking section 40 to field 36a by the side of the wheel 
of the body 35 of a brake disc (referring to drawing 3 ), and soldering the ring-like outside braking section 42 
to field 36b (referring to drawing 3 ) of a wheel and the opposite side, through tube 37a of this brake disc 30 
- the bolt 31 shown in ... at drawing 2 - a brake disc 30 is attached in a hub 21 by inserting ... and stuffing 
the screw-thread hole of a hub 21. 

[0022] Next, coefficient of friction of a brake disc 30 and the relation of weight are explained based on Table 
1. 

[0023] 
[Table 1] 



[0024] The brake disc of the gestalt of the 1st operation was made into the example for the brake disc which 
formed the brake disc which formed the brake disc formed with stainless steel with the example 1 of a 
comparison, and the titanium alloy with the example 2 of a comparison, and the aluminium alloy at the 
example 3 of a comparison, and the pan. In addition, the comparison with this value showed the weight of a 
brake disc on the basis of the weight W of the example 1 of a comparison. 

[0025] Coefficient of friction is [ 0.5 and the weight of the example 1 of a comparison ] W. Although 
coefficient of friction is enough, a problem is in lightweight-ization. Coefficient of friction is [ 0.2 to 0.7 and 
the weight of the example 2 of a comparison ] 0.6W. Although lightweight-ization can be attained, it is 
difficult to acquire the damping force by which there was width of face and it was stabilized in coefficient of 
friction. Coefficient of friction is [ 0.3 and the weight of the example 3 of a comparison ] 0.3W. Although 
lightweight-ization can be attained like the example 2 of a comparison, it is difficult to acquire damping 
force with it. [ small coefficient of friction and ] [ sufficient ] Coefficient of friction is [ 0.5 and weight of an 
example ] 0.7W. Coefficient of friction can be made high and, in addition, lightweight-ization can also be 
attained. 

[0026] Thus, according to the gestalt of the 1st operation, it was lightweight, the body 35 of a brake disc was 
formed with the titanium alloy of high intensity, and the braking sections 40 and 42 of a different kind 
which become both sides of the body 35 of a brake disc from an iron system ingredient were joined by the 
soldering method. By enabling junction of dissimilar materials by the soldering method, it becomes possible 
to use a titanium alloy [ that it is lightweight and high intensity ] as a body 35 of a brake disc, and 
lightweight-ization of a brake disc 30 can be attained. 

[0027] Next, it curses brake disc 20 and law is explained, drawing 5 (a) - (c) starts this invention - it curses 
a brake disc (gestalt of the 1st operation), and is the explanatory view of law. In (a), the fixture 50 (the 
installation base 51, pressure plate 53) used for the soldering method is prepared, and they are two or more 
pins 54 of the installation base 51... The outside braking section 42 is arranged in between, and the outside 
wax material 46, the body 35 of a brake disc, the inside wax material 45, and the inside braking section 40 
are put on the outside braking section 42 at this order. Next, a pressure plate 53 is put on the inside braking 



section 40. 

[0028] As for the inside braking section 40 and the outside braking section 42, it is desirable to set up the 
board thickness of a material greatly slightly from 0.3*0. 5mm. In order to carry out grinding of the front 
face of the inside braking section 40 and the outside braking section 42 at a back process, it is for securing 
grinding cost. Although it is desirable that thickness is 100 micrometers in the same configuration as the 
inside braking section 40 as for the inside wax material 45, it is not limited to this. Moreover, although it is 
desirable that it is what was formed in the same configuration as the outside braking section 42, and 
thickness is 100 micrometers as for the outside wax material 46, it is not limited to this. In addition, the 
inside wax material 45 and the outside braking section 42 may use powder. 

[0029] In (b), the fixture 50 which set the outside braking section 42, the outside wax material 46, the body 
35 of a brake disc, the inside wax material 45, and each part material of the inside braking section 40 is 
arranged to a vacuum chamber 55, and the planar pressure of the part which applies to which and solders 
the load P of 2kg of abbreviation like a void arrow head to a pressure plate 53 is set as 0.01 kgffcm2. 
[0030] Next, while making a vacuum chamber 55 into a vacua (l.5Torr), an ambient atmosphere is raised to 
850 degrees C, and this condition is continued for 40 minutes. The inside wax material 45 and the outside 
wax material 46 fuse. The inside braking section 40 is joined to field 36a by the side of the wheel of the body 
35 of a brake disc by the fused inside wax material 45, and the outside braking section 42 is joined to field 
36b (also see drawing 3 ) of the wheel of the body 35 of a brake disc, and the opposite side by the fused 
outside wax material 46. 

[0031] According to this soldering method, it prevents distortion occurring in the outside braking section 42 
and the inside braking section 40 in the case of soldering by applying the load P of 2kg of abbreviation to a 
pressure plate 53. furthermore, the outside braking section 42, the outside wax material 46, the body 35 of a 
brake disc, the inside wax material 45, and the inside braking section 40 - a pin 54 - it prevents each 
member shifting in the case of soldering by positioning by ... 

[0032] Moreover, according to this soldering method, the dissimilar materials of a titanium alloy and an 
iron system ingredient are joinable, for example. For this reason, it becomes possible to use a titanium alloy 
[ that it is lightweight and high intensity ] as a body 35 of a brake disc, and it becomes possible to attain 
lightweighHzation of a brake disc 30. 

[0033] In (c), the front face of the inside braking section 40 joined to the body 35 of a brake disc and the 
outside braking section 42 is processed with the grinding cutting edge 57, and flatness required as a brake 
disc 30 is secured. It is desirable to set the board thickness of the inside braking section 40 after processing 
and the outside braking section 42 as 0.3-0.5mm. In addition, when the inside braking section 40 and the 
outside braking section 42 have secured flatness required as a brake disc 30, it is not necessary to process a 
front face. 

[0034] According to the gestalt of the 1st operation, the internal and external braking sections 40 and 42 
were made the configuration joined by the soldering method. Therefore, only by melting on both sides of 



wax material between the braking sections 40 and 42 and the body 35 of a brake disc, the braking sections 
40 and 42 can be easily joined without applying time and effort to the body 35 of a brake disc. 
[0035] Next, the gestalt of the 2nd operation is explained. The brake disc of the gestalt of the 2nd operation 
forms the body of a brake disc with an aluminium alloy, forms the braking section with stainless steel, and 
solders the braking section on the body of a brake disc. That is, unlike the brake disc 30 of the gestalt of the 
1st operation, this brake disc is the configuration as the gestalt of the 1st operation with the same others at 
the point which formed the body of a brake disc with the aluminium alloy. 

[0036] Drawing 6 is a graph which shows the relation of the temperature of a brake disc (gestalt of the 2nd 
operation) and coefficient of friction concerning this invention, an axis of ordinate shows coefficient of 
friction of the braking section, and an axis of abscissa shows the temperature of the braking section. 
Moreover, ■ shows the example of a comparison and O shows an example. The example of a comparison is 
the brake disc which really formed the body of a brake disc, and the braking section with stainless steel. An 
example is the brake disc of the gestalt of the 2nd operation. In addition, the heat transfer rates of stainless 
steel are about 0.18cal/cm-sand**, and the heat transfer rates of an aluminium alloy are about 
0.53cal/cnrsand**. Therefore, the heat transfer rate of an aluminium alloy is about 3 times as large as the 
heat transfer rate of stainless steel. Here, the measuring method rotated the brake disc at the 
predetermined engine speed, and braked the brake disc under rotation with the brake friction pad, and the 
approach of measuring the temperature and coefficient of friction of the braking section was used for it. 
[0037] Since the example of a comparison cannot tell the heat generated at the time of braking fully easily 
to the body side of a brake disc, if braking time becomes long, as - shows, the temperature of the braking 
section will rise to some extent, and coefficient of friction will become small slightly. Although damping force 
sufficient also with this brake disc was acquired, a further excellent brake disc was desired. 
[0038] Since the example formed the body of a brake disc with the aluminium alloy, it can make the heat 
generated at the time of braking fully absorb to the body side of a brake disc. For this reason, even if 
braking energy becomes large, as O shows, the temperature rise of the braking section can be suppressed. 
Therefore, since coefficient of friction can be maintained at abbreviation regularity, the damping force 
which was fully excellent can be acquired. In addition, since the gestalt of the 2nd operation as well as the 
gestalt of the 1st operation can attain lightweighWzation, when improving the engine performance of a 
motor bicycle, it is desirable. 

[0039] Drawing 7 is the sectional view of the brake disc (gestalt of the 3rd operation) concerning this 
invention concerning this invention. In addition, the same sign is attached about the same member as the 
gestalt of the 1st operation, and explanation is omitted. A brake disc 60 consists of a body 35 of a brake disc 
which consists of a titanium alloy, and the inside braking section 62 and the outside braking section 64 
which consists of stainless steel joined to both sides 36a and 36b (field 36a [ by the side of a wheel ], field 
36b of a wheel and the opposite side) of this body 35 of a brake disc by the soldering method. 
[0040] The inside braking section 62 is joined to field 36a by the side of the wheel of the ring section 36 by 



the inside wax material 45, and the outside braking section 64 is joined to a wheel by the outside wax 
material 46 at field 36b of the opposite side. Here, the front face of the outside braking section 64 is set up 
flat-tapped with the front face of the body 35 of a brake disc. 

[0041] the inside braking section 62 - stainless steel (SUS410 as an example M) - field 36a by the side of 
the wheel of the ring section 36, and abbreviation - it forms in the same configuration. Although the board 
thickness t5 of the inside braking section 40 has 0.3*0.5 desirablemm, it is not restricted to this, the outside 
braking section 64 v stainless steel (SUS410 as an example M) - field 36b of the opposite side of the wheel 
of the body 35 of a brake disc, and abbreviation it forms in the same configuration. Although the board 
thickness t6 of the outside braking section 64 has 0.3-0.5 desirablemm like the inside braking section 62, it 
is not restricted to this. 

[0042] A brake disc 60 by setting up more greatly than the board thickness t6 of the outside braking section 
64 the board thickness t5 of the inside braking section 62 In case it attaches in the motor bicycle 10 which 
distinguishes between the thickness of the inside braking section 62 and the outside control section 64, and 
is shown in drawing 1 Where it turned the braking section (inside braking section) 62 of the thicker one to 
wheel 19 core and the braking section (outside control section) 64 of the thinner one is turned to the outside 
which touches in the style of transit, it attaches in the wheel hub (hub) 21 shown in drawing 2 . Here, the 
point that the inside braking section 62 and the outside braking section 64 differ from the inside braking 
section 40 of the gestalt of the 1st operation and the outside braking section 42 is only board thickness t5 
and t6, and others are the same configurations as the inside braking section 40 of the gestalt of the 1st 
operation, and the outside braking section 42. 

[0043] Generally, when a brake disc 60 is attached in a motor bicycle 10 (shown in drawing 1 ), as compared 
with the field by the side of a wheel (namely, inside braking section 62), it is known for the brake disc 60 
that, and it will fully be easy to touch. [ the field (namely, outside braking section 64) of a wheel and the 
opposite side ] [ of transit ] For this reason, in case damping force is applied to a brake disc 60, the 
temperature of the inside braking section 62 becomes higher than the temperature of the outside braking 
section 64. Since coefficient of friction will fall if temperature becomes high, it is important for the inside 
braking section 62 and the outside braking section 64 to make regularity temperature of the inside braking 
section 62 and the outside braking section 64. 

[0044] In order to implementation-ize this, the board thickness t5 of the inside braking section 62 is set up 
with the gestalt of the 3rd operation more thickly than the board thickness t6 of the outside braking section 
64. The interior of the inside braking section 62 can be made to fully absorb the heat generated when 
damping force was applied by setting up the inside braking section 62 thickly, for this reason -■ even if a 
transit wind does not fully touch the inside braking section 62 " the temperature of the inside braking 
section 62 the temperature of the outside braking section 64, and abbreviation -■ it can be kept the same. 
Therefore, since coefficient of friction of the inside braking section 62 and coefficient of friction of the outside 
braking section 64 can be maintained at fixed height, the damping force of abbreviation homogeneity can be 



applied to the both sides of a brake disc 60. 

[0045] The effect which the board thickness of the braking section has on coefficient of friction based on 
drawing 7 and drawing 8 is explained. Drawing 8 is a graph which shows the relation of the coefficient of 
friction of a brake disc (gestalt of the 3rd operation) and the board thickness of the braking section 
concerning this invention, an axis of ordinate shows the average of coefficient of friction of the internal and 
external braking sections 62 and 64, and an axis of abscissa shows the ratio (t5/t6) of the board thickness t5 
of the inside braking section 62, and the board thickness t6 of the outside braking section 64. In addition, 
since this Measuring condition clarified the difference of coefficient of friction by the board thickness 
difference of the braking section, it made it into conditions severer than the Measuring condition of Table 1 
of the gestalt of the 1st operation. Therefore, the value of coefficient of friction turns into a value which is 
different in Table 1. 

[0046] (t5/t6) is [ the thickness t5 of 0.2562, i.e., the inside braking section, of coefficient of friction of brake 
disc both sides ] 0.41 at the time of one fourth of the thickness t6 of the outside braking section 64. (t5/t6) is 
[ the thickness t5 of 0.562, i.e., the inside braking section, of coefficient of friction of brake disc both sides ] 
0.43 at the time of one half of the thickness t6 of the outside braking section 64. (t5/t6) is [ the thickness t5 
of 0.7562, i.e., the inside braking section, of coefficient of friction of brake disc both sides ] 0.46 at the time of 
three fourths of the thickness t6 of the outside braking section 64. 

[0047] Furthermore, as for coefficient of friction of brake disc both sides, (t5/t6) is 0.48 when the thickness 
t5 of 1.062, i.e., the inside braking section, is the same as the thickness t6 of the outside braking section 64. 
(t5/t6) is [ the thickness t5 of 1.2562, i.e., the inside braking section, of coefficient of friction of brake disc 
both sides ] 0.49 at the time of 1.25 times of the thickness t6 of the outside braking section 64. (t5/t6) is [ the 
thickness t5 of 1.562, i.e., the inside braking section, of coefficient of friction of brake disc both sides ] 0.5 at 
the time of 1.5 times of the thickness t6 of the outside braking section 64. 

[0048] When the thickness t5 of the inside braking section 62 is the same as the thickness t6 of the outside 
braking section 64, coefficient of friction of brake disc both sides is 0.46, and can obtain comparatively 
satisfying coefficient of friction from the graph of drawing 8 . Furthermore, if the thickness t5 of the inside 
braking section 62 becomes thicker than the thickness t6 of the outside braking section 64, coefficient of 
friction of brake disc both sides can be further raised from 0.46. Especially, the thickness t5 of the inside 
braking section 62 was found by that coefficient of friction of brake disc both sides can be raised to 0.5 at the 
time of 1.5 times of the thickness t6 of the outside braking section 64. 

[0049] In addition, although the gestalt of said 1st and 3rd operation explained the example which formed 
the body of a brake disc with the titanium alloy, to form, for example with the ingredient of others, such as 
titanium, aluminum, and an aluminium alloy, to be lightweight, and what is necessary is just the ingredient 
excellent in rigidity. Moreover, although the gestalt of said 2nd operation explained the example which 
formed the body of a brake disc with the aluminium alloy, what is necessary is just the ingredient which 
could form, for example by aluminum material and was excellent in the heat transfer rate. Furthermore, 



although the example which formed the braking section with stainless steel was explained, what is 
necessary is just the ingredient which cannot restrict to this, may form the braking section with the iron 
system ingredient of others, such as carbon steel and cast iron, and can secure coefficient of friction. 
[0050] Although it was thick in the inside braking section 62 by the side of a wheel and the example which 
set up the outside outside control section 64 thinly was explained with the gestalt of the 3rd operation, it is 
thin in the inside braking section 62 as other examples, and it is also possible to set up the outside control 
section 64 thickly. 
[0051] 

[Effect of the Invention] This invention demonstrates the following effectiveness by the above-mentioned 
configuration. Claim 1 formed the body of a brake disc with the titanium alloy or the aluminium alloy, and 
joined the braking section which becomes both sides of the body of a brake disc from an iron system 
ingredient by the soldering method. A titanium alloy and an aluminium alloy are lightweight ingredients, 
and can attain lightweight-ization of a brake disc. Moreover, the braking section was made the 
configuration joined by the soldering method. That is, the braking section can be used as an iron system 
ingredient by the ability using the body of a brake disc as a titanium alloy or an aluminium alloy, and the 
braking section can be easily joined to the body of a brake disc only by melting on both sides of wax material 
among these dissimilar materials. Therefore, cost reduction of a brake disc can be planned. 
[0052] Claim 2 formed the body of a brake disc with the titanium alloy or the aluminium alloy, and joined 
the braking section which becomes both sides of the body of a brake disc from an iron system ingredient by 
the soldering method. A titanium alloy and an aluminium alloy are ingredients [ that it is lightweight and 
high intensity ], and can attain lightweight-ization of a brake disc. Moreover, the braking section was made 
the configuration joined by the soldering method. Only by melting on both sides of wax material between 
the braking section and the body of a brake disc, the braking section is easily [ the body of a brake disc 
which is a dissimilar material ] joinable. Therefore, cost reduction of a brake disc can be planned. 
[0053] In addition, the difference was prepared in the thickness of the braking section of a pair, for example, 
the braking section of the thicker one was attached in the wheel side, and the braking section of the thinner 
one was attached outside. The interior of the braking section can be made to absorb the heat generated 
when damping force was applied by thickening the braking section by the side of a wheel, for this reason, 
the temperature of the braking section of the temperature of the braking section by the side of a wheel, a 
wheel, and the opposite side " abbreviation - it can be kept the same. Therefore, coefficient of friction of the 
braking section of coefficient of friction of the braking section by the side of a wheel, a wheel, and the 
opposite side can be maintained at the height of abbreviation regularity. 
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